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(57 Abstract; 

PRC >BLHM TO BL SOLVIT): To obtain a resm compsn. which contains a filler or l ayered sil icate having a small particle size 
and h^ogeneouslv dispersed therein by mixing a thermoplastic resin with an inorg. filler under contact with a supercritical 
fluid "~ """" 

S()I lJ n0N: ] hls rcsin compsn. is prepd. bv mixing 100 pts.wt. thermoplastic resm with an morg. filler in an amt of 80-0.01 
\vt% of the compsn. and 0.05- 1 0 pts.wt olefin compd. having a carboxylic anhydride group uuder comacUvith carbon.dia\idu 
or the like which becomes a surxeicjiUciillluid^tii temp, in the range from the m.p. of the resm to its decomposition temp, in an 
amt. of the fluid of 0.01-30 wt.% of the compsn. Examples of the thermoplastic resia.are a polyamide resin. a^oJyesliXJisin, 
and a polyarylene sulfide resin. The ijnKji^USlli^i^La fi^us.one (e.g. glass fibrs or steel fibres), a powdery or platv one (e.g. tale 
or mica), or a la^redjsilcate (e.g qnontmonllonite t and O.of-20 wt% coupling agent (e.g. a silane compd.) is added to the filler. 
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damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the original precisely. 
2. **** shows the word which can not be translated 
3 In the drawings, any words are not translated. 



CLAIMS 



|Claim(s)] 

[Claim 1 1 (A) The resin constituent which thermoplastics and (B) inorganic tiller are made to contact (^supercritical fluid, and 
comes to knead them 

[Claim 2] (B> Fat constituent according to claim 1 whose content of an inorganic filler is 80 - 0.01 % of the weight among a 
constituent. 

[Claim 3] (A) The resin constituent according to claim 1 or 2 characterized by thermoplastics being one or more sons of resins 
chosen from pohamide resin, a saturated-polyester resin, ABS plastics, and the polyphenylene-sulfide resin. 
[Claim 4] (B ) Resin constituent according to claim 1 to 3 whose inorganic filler is a silicic acid system inorganic filler. 
[Claim 5} (C ) The resin constituent according to claim 1 to 4 whose supercritical fluid is a super-cnticahtv carbon dioxide. 
[Claim 6] (A) rnalj j rtf Jfremiopla^cs and (B) i norganic fi ller contact (C) super critjcjiUM d. and kneading them in a batch-tvpe 
mixing chamber, -- claims 1 -4 -- the manufacture method of the resin constituent characterized by manufacturing the resin 
constituent of a publication to either 

[Claim 7] (A) making thermoplastics and (B) inorganic filler contact (C) supercritical fluid, and kncadmg them, using the mixer 
°* Continuous system, - claims 1 -4 -- the manufacture method of the resin constituent characterized by manufacturing the resin 
constituent of a publication to either 

[Claim 8| (A) taking out out of a system by making (C) supgcjlUciilJlujd into a gas by reducing thejressure in a system, when 
thermoplastics and (B) inorganic filler are made to contact (C) supercritical fluid, and are kneaded and kneading is completed -- 
claims 5 and 6 -- the manufacture method of the resin constituent characterized by manufacturing the rcsin constituent of a 
publication to either 
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DHTAIIJT) INSCRIPTION 



(Detailed Description of the Invention] 

[0001 J 

[ The technical field to which invention belongs] It distributes without an inorganic filler condensing in thermoplastics, and this 
invention has the outstanding mechanical and thermal property, and relates to the manufacture method at the resin constituent row 
w hich is excellent in the appearance of mold goods, 
[0002] 

[Description of the Prior Art] By adding an inorganic filler to thermoplastics, raising the intensity, ngiditv, and thermal resistance 
is known well. I low ever, w hen the particle diameter of the inorganic filler to be used is very small, particles condense, 
distribution in thermoplastics becomes poor, and there are problems - shock resistance is spoiled. Moreover, differential powder 
of the sheet silicate is carried out to nano meter order into the polyamide which is thermoplastic engineering plastics, and the 
mechanical strength and the attempt which improves rigidity are performed in recent years in this clav-polvamide complex, 
although rigidity is improved sharply, for that, a sheet silicate (clay) calls it about lnm in thickness - it is necessary to distribute 
in a polyamide in the state of a monolayer mostly I Iowever, usually, a sheet silicate and thermoplastics were mixed and kneaded, 
secondary condensation arose in the request, and uniform distribution into a resin was difficult. Although examination which is 
going to obtain uniform distribution by using the intercalation compound which makes a sheet silicate a host at JP.8- 1 2881 ,A, and 
makes specific quarternary ammonium salt a guest is made, improvement in much more mechanical property is called for. 
Moreover, the thing for which the vent-port which carried out melting kneading with the resin after making JP,8- 1 5 1 449,A and 
JP,9-48856,A swell a clay mineral with a solvent, and was prepared in the extruder is held to reduced pressure, Although the 
attempt which is going to obtain uniform distribution by removing a solvent was indicated, in order to use a solvent, when there 
was a problem that the process becomes complicated, the usual solvent had the problem that a thing with the operation which 
swells a sheet silicate did not have sufficient operation to thermoplastics, either. 
[0003] 

[Problemt s) to be Solved by the Invention] Then, this invention makes it a technical problem to obtain the resin constituent which 

it makes it come uniformly tn distribute w^^nut m^i-ino tVv* ^mcii fiiw nnA o™ n ii t ^ lY »t ^um,, ^r c ,j,.;„~ — „u a 

problem, i.e., an inorganic filler division particle diameter, condense in thermoplastics 
|0004] 

[Means for Solving the Problem] Then, the result which repeated examination wholeheartedly in order that this invention persons 
might solve an above-mentioned problem, By making low-molecular [ low-molecular / of the j^ejjcjilicjd ], i.e., 
si&ejrcnfi^^ act, in case thermoplastics is made to distribute the small filler and small sheet silicate of an inorganic filler 
division particle size On the usual kneading conditions, the uniform distributed state which cannot be acquired because of 
secondary condensation could be attained, and it found out that the resin constituent which has the mechanical property which was 
excellent as the result was obtained, and resulted in this invention 

[0005] That is, this inventions are the resin constituent which (A) thermoplastics and (H) inorganic filler are made to contact (C) 

supercritical fluid, and comes to knead them, and its manufacture method 

[0006] 

[Kmbodiments of the Invention] this invention is explained in detail below. 

[0007] It ( A) thermoplastics in this invention is a resin which can earn' out plastic working bv heating, either can be used 
regardless of amorphia. crystallimtv. and mesomorphism. (A) As a desirable example of thermoplastics, polyester resin, 
polyamide resin, the poly arylene sulfide resin, polyacetal resin, ARS plastics, a polyphenylenc-oxide resin, polycarbonate resin, 
polystyrene resin, polyolcfin resin, acrylic resin, etc. are mentioned, and two or more sorts of these may be used together. 
Especially, polyester resin, polyamide resin, and the poly arylene sulfide resin can be used preferably. 

. — j iiwu., uiumu|uu^ui, |;ui\lxu uiiiuu nd.> d ling pei uiain oi a poiunei is iiieiuioneu, anu tne 

polymer or copolymer obtained by the condensation reaction which makes a principal component an aromatic diearboxvhe acid 
(or the ester formation nature derivative), a diol (or the ester formation nature derivative), and/or hvdroxvcarboxvhe acid is 
usually specifically mentioned. Hven if these are the things of mesomorphism, they may be the things of non-mesomorphism. 
[0009] In this invention as an example of desirable polyester resin As a thing of non-mesomorphism. a polyethylene terephthalate. 
polypropylene terephthalate. To a polybutylene terephthalate and Pon. xylene terephthalate. polyethylene -2. 6-naphthaIene 
dicarboxy rate. Others | rate / 4'-dicarboxy / a polybutylene -2. 6-naphthalene dicarboxy rate, polyethylene - ] , 2-screw (phenoxv) 
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ethane -4. and ]. I\>lvethylene isophlhalutc terephthalate. polvbutvlene isophthalate terephthalate. a polvbutvlene terephthalate ' 
Deecan diearboxv rate, polyethylene -4. a 4'-diearbo\v rate terephthalale. etc. are mentioned. 

[00 10 1 The polyester which forms the anisotropy melting phase w hich consists of a structural unit chosen from the aromatic 
o\y-earbonyl unit, the aromatic dioxv unit, the aromatic dicarbonyl unit, the ethylene dioxy unit, etc as a thing of mesomorphism 
can be mentioned. 

! 00 1 1 ] As an aromatic o\y-carbon\ 1 unit, for example as the structural unit generated from para hydroxy-benzoic acid and the 
6-hvdroxy-2 -naphthoic acid, and an aromatic dioxy unit for example, as the structural unit generated from 4. a 4'-dihydroxy 
biphenyl. hvdroquinone. or t-butyl hvdroquinone. and an aromatic dicarbonvl unit For example, as a terephthalic acid, an 
isophthalic acid. 2. the structural unit generated from 6-naphthalene dicarboxvhc acid, and an aromatic imino OKISHI unit, the 
structural unit generated from 4-aminophenol is mentioned, for example. 

|0012] It is also suitable practically to divide as polyester r es,in. and for a polvbutvlene terephthalate. a polyethylene terephthalate. 
polyethylene -2, and 6-naphthalene diearboxy rate to be mentioned as a desirable thing, and to use these polyester resin as mixture 
according to required properties, such as a moldabilitv. thermal resistance, toughness, and front-face nature. 
[0013] Polyamide resm is a polyamide which uses amine) acid, a lactam or a diamine, and a dicarboxyhc acid as a main raw- 
material As an example of representation of the raw material, 6-aminocaproic acid, a 1 1 -amino undecanoic acid. Amino acid, 
such as 1 2-amino dodecanoic acid and an paraamino methyl benzoic acid. Lactams, such as an epsilon caprolactam and 
omega-RAURO lactam, a tetramethylenediamine. A hexamethylenediamine, 2 -methyl pentamethvlene diamine, an 
undecamethylene diamine. A dodeca methylene diamine. 2 and 2. 4-/4. a 4-tnmethvl hexamethylenediamine, [ 2 and 4 ] 5 -methyl 
nonamethylene diamine, a meta-xylene diamine, a PARAKI silylene diamine. 1, 3-screw (aminomethyl) cyelohexane, 1. 4-screw 
( aminomethyl) cyelohexane. 1 -amino-3-aminomethyl - 3, 5. and 5-tnmethyl cyclohexane. Screw (4-amino cyclohexyl) methane, 
screw (3-methyl-4-amino cyclohexyl) methane. 2 and 2-screw (4-amino cyclohexyl) propane, a screw (aminopropyl) piperazine. 
Aliphatic series, such as an aminoethyl piperazine, an ahcycle group, an aromatic diamine. And an adipic acid, a SUPKRIN acid, 
an azelaic acid, a sebacic acid, dodecane 2 acid. A terephthalic acid, an isophthalic acid, 2-ehloro terephthalic acid. 2 -methyl 
terephthalic acid, 5-methvl isophthalic acid, 5 -sodium sulfoisophtharate. a hexahvdro terephthalic acid, Aliphatic series, such as a 
hexahvdro isophthalic acid, an alicycle group, and an aromatic dicarboxvhc acid are mentioned, and the polyamide homopolymer 
or copolymer guided from these raw materials can be respectively used in the form of independent or mixture in this invention. 
1 001 4] In this invention especially useful polyamide resin It is polyamide resin excellent in the thermal resistance which has the 
melting point 200 degrees C or more, or intensity As a concrete example, a PORIKA pro amide (nvlon 6), a polvhexamethvlene 
adipamide (Nylon 66), Polvtetra ethylene adipamide (Nylon 46), a polvhexamethvlene sebacamide (Nylon 610), 
Polvhexamethvlene IX)DLKAMIDO (Nylon 612). a polvhexamethvlene adipamide / polvhexamethvlene terephthalamide 
copolymer (Nylon 66 / 6T). A polvhexamethvlene adipamide / polyhexamethyleneisophthal amide copolymer (Nvlon 66 /6I), A 
polvhexamethvlene adipamide / polvhexamethvlene terephthalamide / polyhexamethyleneisophthal amide copolymer (Nylon 66 / 
(VP/61), poly xylylene adipamide (nylon XD6) and such mixture, or a copolymer is mentioned. It is also suitable practically to be 
able to give examples, such as nylon 6, Nylon 66, Nylon 610, nylon 6/66 copolymer, and nylon 6/1 2 copolymer, and to use these 
Nylons as mixture as an especially desirable thing, according to required properties, such as a moldabilitv, thermal resistance, 
toughness, and front -face nature, further. 

1 00 1 5 ] There is no limit especially in the polymerization degree of these Nylons, and the thing of the range of 1 .5-5.0, especially 
the range of 2.0-4.0 has the desirable relative \iscosity measured at 25 degrees C among 1% of concentrated-sulfunc-acid 
solution. 

1 00 1 6 ] As a poly arylene sulfide resin, it can use both a bridge formation type a straight chain type and branching type. 

1 00 1 7 j with (B) inorganic filler used for this invention, it is usually used as the filler of a resin, and a reinforcement — fibrous or 
things [ being un-fibrous ] (for example, a grain, powder, or a tabular etc.) are pointed out As a desirable example of a fibrous 
inorganic filler, a glass fiber, a potassium titanate fiber, plaster fiber, brass fiber, stainless steel fiber, copper fiber, steel fiber, 
boron whisker fiber, a carbon fiber, etc. are mentioned, moreover, as a desirable example of the inorganic filler of a grain, 
powder, and a tabular A WARASUTH night, a sencite, a kaolin, a mica, clay , a bentonite, ^iljcate^ such as talc and an alumina 
silicate, an alumina, silicon oxide. Metallic oxides, such as a magnesium oxide, a zirconium oxide, and titanium oxide, 
Carbonates, such as a calcium carbonate, a magnesium carbonate, and a dolomite, a calcium sulfate, Sulfates, such as a barium 
sulfate, a glass bead, a glass milled fiber, boron nitride, silicon carbide, Saroyan, etc. may be mentioned, and these may be hollow 
( for example, a hollow glass fiber, a glass micro balloon, a milt balloon, a carbon balloon, etc.). Although according to this 
invention the inorganic filler illustrated above is uniformly distributed in thermj^r^^c^ and the improvement effect of a 
mechanical property is accepted as a result, the effect of especially distributing the inorganic filler of a particle system uniformly 
is large, a thing with a fibrous particle system inorganic filler here -- the diameter -- about a gram and a powdery thing, the minor 
axis says [ thing / of a tabular / the thickness ] a thing 1 micrometer or less on an average As an inorganic filler w ith w hich the 
technology of this invention appears most notably, there is a silicate system inorganic filler and the effect mei a sheet silicate is 
large also in especially inside. As an example of a sheet silicate, bloating tendency synthetic micas, such as various clay minerals, 
such as smo^titejjy stem clay minerals , such a s ji.m ontmo rillonitc^ a beidelhte. a nontronite, a saponite, a hectonte. a sauconite. 
and a vermieulite, a halloysite. a money dynamite. KLNIYAITO. a zirconium phosphate, and phosphoric acid titanium, Li type 
fluorine TLNIO light. Na type fluorine TLNIO light, a Na type 4 silicon fluorine mica, and a Li type 4 silicon fluorine mica, etc 
are mentioned, and it may be compounded even if it is a Bloating tendency synthetic micas, such as smectite system clay minerals, 
such as a montmonllonite and a hectonte. and a Na type 4 silicon fluorine mica. Li type fluorine TLNIO light, are desirable also 
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in these. Although special processing is not necessarily needed when using a sheet silicate as a (H) inorganic filler in this 
invention, when a sheet silicate has the cation of convertibility between layers, the convertibility cation can use preferably the 
sheet silicate exchanged by the organic onium ion. In these, an ammonium ion and phosphomum ion are desirable and especially 
an ammonium ion is used preferably. As an ammonium ion. any of the 1 st class ammonium, the 2nd class ammonium, the 3rd 
class ammonium, and the 4th class ammonium are sufficient. 

1 0018] As the 1st class ammonium ion. desvl ammonium, dodeevl ammonium, octadecyl ammonium, olevl ammonium, benzyl 
ammonium, etc. are mentioned 

[0019] As the 2nd class ammonium ion. methyl dodeevl ammonium, methyl octadecyl ammonium, etc are mentioned 
[0020] Dimethyl dodeevl ammonium, dimethyloctadeeyl ammonium, etc. are mentioned as the 3rd class ammonium ion. 
[0021 J As the 4th class ammonium ion, benzyl trimcthylammonium, Benzyl tnethyl ammonium, benzvl tnbutvl ammonium. 
Benzyl tnalkyl ammonium ions, such as benzyl dimethyl dodeevl ammonium and benzvl dimethyloctadeeyl ammonium. Trioetvl 
methylammonium. trimethvl oetyl ammonium. Alkyl tnmethyl ammonium ions, such as tnmethvl dodeevl ammonium and 
trimethvl octadecyl ammonium. Dimethyl dialkvl ammonium ions, such as dimethyl dioctvl ammonium, dimethvl didodeevl 
ammonium, and dimethyl dioctadecyl ammonium, etc. are mentioned. 

[0022] Moreover, the ammonium ion guided besides these from an aniline, p-phenvlene diamine, alpha-naphthvlamine. a p-ammo 
dimethylanihne. a benzidine, a pyridine, a pipendine. 6-aminocaproic acid, a 1 1 -amino undecanoic acid, 12-ammo dodecanoic 
acid, etc. is mentioned. 

[0023 ] Also in these ammonium ions, the sum total of the carbon number in the molecule of an ammonium ion is suitable for 
especially the 4th class ammonium ion of 1 1 -30. Specifically, they are trioetvl methylammonium. trimethvl octadecvl ammonium, 
benzyl dimethvl dodeevl ammonium, benzyl dimethyloctadeeyl ammonium, etc. 

[0024] Moreover, it is desirable to use the (B) inorganic bulking agent by the coupling agents (for example, an isocvanate svstem 
compound, an organic silane system compound, an organic titanate compound, an organic borane svstem compound, an epow 
^QPil^i^ ) wnich have a reactant functional group, earn ing out preliminary processing in the meaning which obtainsthe 
more excellent mechanical strength. Especially a desirable coupling agent is an organic silane system compound (s ilane co upling 
agenl). as the example Gamma-glyeidoxypropyltnmetoxysilane, gamma- glvcidoxy propyl TOR'lfcTOKISHISI II silane, 
Hpoxv-group content alkoxvsilane compounds, such as beta-(3, 4-epoxycvclohexvl) ethyl tnmethoxysilane, Sulfhydryl- group 
content alkoxvsilane compounds, such as gamma-mereapto propyltnmethoxysilane and gamma-mercapto propyl tnethoxvsilane, 
gamma-ureido propyl tnethoxvsilane. gamma-ureido propyl tnmethoxv SI IISI IIRAN, Ureido machine content alkoxvsilane 
compounds, such as gamma-(2-ureido ethyl) ammopropyl tnmethoxysilane, gamma-isocyanato propyl tnethoxvsilane, 
gamma-isocyanato propyltnmethoxysilane, gamma-isocyanato propylmethyl dimethoxysilane, gamma-isocvanato propylmethyl 
diethoxysilane, gamma-isocyanatopropylethvl dimethoxyshiran, gamma-isocyanatopropylethyl diethoxvsilane, Isocyanato-group 
content alkoxvsilane compounds, such as gamma-isocyanato propyl tnchlorosilane, gamma-(2-ammoethvl) ammopropyl methyl 
dimethoxy silane, Amino-group content alkoxvsilane compounds, such as gamma-(2-aminoethyl) ammopropyl tnmethoxvsilane 
and gamma-aminopropyl tnmethoxysilane, Hydroxy 1- group content alkoxvsilane compounds, such as gamma-hvdroxypropyl 
tnmethoxysilane and gamma-hydroxypropyl tnethoxvsilane, Carbon carbon unsaturation machine content alkoxvsilane 
compounds, such as gamma-methacryloxpropyl trimethoxy silane, vmyltnmetoxysilane, and N-bcta-(N-vinvlbenzyl 
aminoethyl)-gamma-aminopropyl tnmethoxysilane, a hydrochloride, etc. are mentioned. Especially, gamma-methacn loxpropyl 
trimethoxy silane, gamma-(2-aminoethyl) aminopropyl methyl dimethoxysilane, gamma-(2-ammoethvl) ammopropyl 
tnmethoxysilane, and gamma-aminopropyl tnmethoxysilane are used preferably. Althouj^thc method of the se sila ne coupling 
a^tsjan^-ing out suffacejrea^ to a conventional me'thod," and 

subsequently carrying out (A) thermoplastics and (C) melting kneading is used preferably, in case melting kneading of (A) 
thermoplastics and the (B) inorganic bulking agent is carried out uj^e^istejnce (Q sup_e r-cntical state 

]. without performing surface treatment of an inorganic bulking agent beforehand, you may use the so-called integral blending 
method which adds these coupling agents. 

[0025] Usually, although a coupling agent is used to an inorganic bulking agent in about 0.01 - 20% of the weight of the range, its 
0 .05 - 1 5 % of the weight is desirable. 

[0026] As for (B) inorganic filler in this invention, it is desirable from the point of a moldabilitv to blend preferably, 80 to 0.01% 
of the weight, by the inorganic ash content in a constituent, so that it may become 5IU 0. 1 % of the we ight. In addition, the 
inorganic ash content in a constituent is the value which was made to ash 2g of constituents for 3 hours, and asked for them with 
the 500-degree C electric furnace. 

[0027] It is also effective to add the polvmcr of the olefin comp ound which has a carboxyhc-acid anhydride machine in a 
molecule if needed in this invention, or these olefins compound at the time of kneading to the purpose which improves a 
mechanical property. As an example of the olefin compound w hich has a carboxylie-acid anhydride machine in a molecule, or 

— — - r --"«, j-viu.ivi wi u muiuv uiiiiv^nuc, untwine a^iu aiimui iul\ an aiimuious giuiaeonic aciu, an annvarous 

citracomc acid, an anhydrous acomtic acid, or these substitution olefin compound etc is mentioned In addition, olefins other than 
the olefin compound which has carboxvhc-acid anhydride machines, such as styrene. an isobutylene, a melhacrvlic ester, and an 
acrylic ester, in a molecule in the polymer of an olefin compound are books. As for the polymerization degree of the polymer of an 
olefin compound. 2-100 are desirable. 2-50 are more desirable, and 2-20 are the most desirable to a pan. In these, a maieic 
anhydride and the poly maieic anhydride are used most preferably. As a poly maieic anhydride, the thing of a publication can be 
used for J.Macromol.Sci.-Revs.Macromol.Chem., Cl3 (2). 235 (1975). etc . for example 
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[0028 1 The addition in the ease of adding the polymer of the olefin compound w hich has these carboxvlic-acids anhydride 
machine m a molecule, or these olefins compound has desirable 0 05 - 10 weight section from the point of the fluidity of the 
improvement effect of an impact strength, and a constituent to the (A) thermoplastics 100 weight section, it is desirable still more 
desirable that it is the range of further 0.1 - 5 weight sections, and it is 0. 1 - 3 weight section. 

(0029] The resin constituent of this invention is obtained by making (A) thermoplastics and (B) inorganic filler contact (C) 
supercritical fluid, and kneading them. As a mode of kneading. meltin g kn cadjngj s desirable. 

[0030] Supercritical fluid here is the 3rd fluid which is not the any, either, although it has the middle-property of a gas and a 
liquid in th^slatejnore tha n the c ritical pressure more than critical temperature, and it has the big diffusion coefficient compared 
with the liquid As matter which can make supercritical fluid comparatively easily, although a car bon dioxide , ammonia, methane, 
etc are mentioned, in order to use it in this invention, what may serve as supercritical fluid in the temperature field h^ou ji 
decomposition temperature is usually desirable more than \\\c me ItimUemper at ureof thermoplastics Moreover, as supercritical 
fluid used for this invention, it is the point of an effect, and a carjMLd loxidc is the most desirable. 

[003 1 ] The amount of the supercritical fluid used in this invention has 0.01 - 30 desirable % of the weight to the constituent made 
to contact, and its 0. 1 - 20 % of the weight is especially desirable. 

[0032] In this invention, although especially restrictions do not have equipment for making (A) thermoplastics and (B) inorganic 
filler contact (C) supercritical fluid, and kneading them, it is more than the melting working temperature of (A) thermoplastics, 
and if it is equipment w hich can be gressurr^ more thaqibe critical pressure, even if it is any of a batch Jype aDicsffllinuoiis 
svstem. it can be used preferably. As an example, what prepared the inlet of a pressunzation fluid can be preferably used for the 
extruder of the monopodium used for melting kneading of thermoplastics, and two shafts. It is effective to form the equipment for 
discharging out of a system by making low -molecular [ of the super-critical state ] into a gas by preparing the inlet which 
introduces supercritical fluid in the position where thermoplastics will be in the state where it fused completely from the 
plastici/ation /one of an extruder by the nozzle side, and decompressing in more detail, the vent-port prepared in the position 
which kneading ends completely. 

[0033] Furthermore, to the resin constituent of this invention, additives, such as release agents, such as antioxidants, such as 
various addition components in ordinary use, a crystalline-nucleus agent, a coloring inhibitor, a hindered phenol, and hindered 
amine, ethylene-bis-stearylamide. and higher-fattv-acid ester, a plastici/er, a thermostabilizer, lubricant, an ultraviolet-rays 
inhibitor, a coloring agent, and a flame retarder, can be added in the range which does not spoil the purpose of this invention. 
[0034] Let the thermoplastics constituent of this invention be mold goods easily by the usual processing methods, such as 
extrusion molding and injection molding. 
[0035] 

[Hxample] Although an example is shown below and this invention is explained to it still more concretely, this invention is not 
limited to the publication of these examples. Moreov er, all the blending ratio of coal is the weight sections. 
[0036] 30mm twin screw extruder which has a vent-port into the portion from a gas addition mouth and the delivery- of a kneading 
zone is used for the portion from the resin feed hopper of the kaiadin« onc set as 1 2 50 degrees C of exampjes. The kaolin 1 5 
weight section by which silane-coupling-agent processing of 1% of concentration and the relative viscosity measured at 25 
decrees C is carried out with 8S weight section in the nylon ^ <>f "74 is pnntimiMuciv c,mni; 0 ,-i ~ „„ir.,~„ 

acid. While maintaining [ a liquefaction carbon-dioxide bomb ] the pressure m ore than the criti cal pressure at the gas addition 
mouth furthermore prepared in an extruder barrel for about 3% of the weight of a carbon dioxide to a tie in and a constituent 
through high pressure pumping. It introduced and the vent-port was further changed into the redu ced p ressure state, and it 
kneaded, deaerating, and the pellet was obtained. Injection molding was carried out after drying the obtained constituent pellet at 
25Qjdegrees C.^f cylinder temperatures, and 80 degrees C of die temperatures, and the cylindrical test piece of thickness l / xl / 8 
"ASTM No. I test piece and 1/2" x5"4" ** was fabricated. 

[0037] An ASTM No. I test piece is used and it is ASTM. According to the D638 method, a cylindrical test piece is used for a 
tension test again, and it is ASTM. The result shown in a bending test deed and Table l according to the D790 method was 
obtained. 

[0038] Example of reference INa type montmonllonite (Kummine Industries : KUNIPIAF, cation exchange capacity 120 m Hq / 
lOOg) l()0g was scattered to 101. of warm water a stirred part, warm water 2L which dissolved tnoctvlmrthvl ammonium chloride 
48g (cation exchange capacity and equivalence) here was added, and it stirred for l hour. Warm water washed, after earn ing out 
produced precipitation a ** exception, this washing and ** - the organic-i/ed sheet silicate which performed another operation 3 
times, carried out the vacuum drying of the obtained solid-state at 80 degrees C. and was dried was obtained When the inorganic 
ash content of the obtained organic-ized sheet silicate was measured, the rate of inorganic ash content was 67 % of the weight. In 
addition, the inorganic ash content of a sheet silicate is the value which ashed 0. 1 g of sheet silicates for 3 hours, and asked for 
them with the W)-dr,griv.£jeicctric furnace 

I007Q1 Mt»ltino Vntvutino \\<w rnrr\t*A mil i ti1t-,^i mi ^ „ ^,,«<«- ,, r ',*', „„i;t, _ J J „ „* ,.1 4 ~m/ i , 

' ■ ■ - ■ - j — f inuuuuvuif u uoi uuii uiuAiuL ai tiuuui z, vo ui uic neigmoi a i ate lo a 

constituent using the twin screw extruder which used the cylinder temperature in the example I set as 250 degrees C\ after 
example 2 relative viscosity blended the organic-ized sheet silicate 3 8 weight section obtained in the 96 2 weight sections and the 
example 1 of reference m the nylon 6 of 2 .74 and pre blended by the tumbler mixer , and the resin constituent w as obtained. After 
pelleti/ing the obtained constituent, the vacuum drying of it was carried out at 80 degrees C for 1 0 hours, it performed injection 
molding at 250 degrees C of cylinder temperatures, and 80 degrees C of die temperatures, and obtained the test piece. When 
about 2g of test pieces w as made to ash with a 500-degree C electric furnace for 3 hours and the inorganic ash content w as 
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calculated, the rate of inorganic ash content was 2.5 % of the weight The evaluation result of machine physical properties w as 
shown in Table 1 . 

[0040] It was used without processing especially Na type montmonllonite used m the example 1 of example 3 reference. Melting 
kneading w as carried out introducing a super-cnticality carbon dioxide at about 2% of the weight of a rate to a constituent using 
the tw in screw extruder w hich used the cylinder temperature in the example 1 set as 250 degrees C after pre blending the 97 5 
weight sections and the Na type montmonllonite 2 5 weight section for the nylon 6 used in the example 1 bv the tumbler mixer, 
and the resin constituent was obtained. After pelleti/ing the obtained constituent, the vacuum drving of it was carried out at_80 
4iLgre^i^2U£Jb9^ it performed injection molding at 250 degrees C of cylinder temperatures, and 80 degrees C of die 
temperatures, and obtained the test piece. 

[0041 ] After 0.5% of concentration and the intrinsic viscosity measured at 25 degrees C blend the polvbutvlene-terephthalate 
96.2 w eight section of 1 .2. and the orgamc-i/ed sheet silicate 3 8 weight section obtained in the example 1 of reference and pre 
blends by the tumbler mixer among an example 4 o-chlorophenol solution, while introducing a super-cnticalitv carbon dioxide at 
about 2% of the weight of a rate to a constituent using the tw in screw extruder w hich used the cylinder temperature in the example 
I set as 250 degrees C Melting kneading was carried out and the resin constituent was obtained. After pelleti/mg the obtained 
constituent, hot air drying of it w as carried out at 1 30 degrees C for 4 hours, it performed injection molding at 250 degrees C of 
cylinder temperatures, and 80 degrees C of die temperatures, and obtained the test piece It was 2.5wt%. w hen about 2g of test 
pieces was made to ash with a 500-degree C electric furnace for 3 hours and the inorganic ash content was calculated. The 
evaluation result of machine physical properties was shown in Table 1 . 

[0042) The same constituent as example of comparison 1 example 1 was created under the nonexistence of the carbon dioxide of 
the (C ) super-critical state. The measurement result of a mechanical property is shown in Table 1 . 

[0043 ] I he same constituent as example of comparison 2 example 2 was created under the nonexistence of the carbon dioxide of 
the (C) super-critical state. The measurement result of a mechanical property is shown in Table 1 . 

[0044] The same constituent as example of comparison 3 example 3 w as created under the nonexistence of the carbon dioxide of 
the ( C) super-critical state. The measurement result of a mechanical property is shown in Table 1 . 

[0045] The same constituent as example of comparison 4 example 4 w as created under the nonexistence of the carbon dioxide of 
the (C) super-critical state. The measurement result of a mechanical property is shown in Table 1 
[0046] 
(Table 1] 







* 


1 


t 








H 


■ 

__ 

£ 


f 

| 




i — 


CO 


CO 

■5 


A 
□ 
V 
■h 


ft 

s 

«i 


ITS 

csl 




— m 
?S 




CM 


X 

A 
D 
V 
-h 


£ 


ITS 


.J 
ft 




— r 


w 
3 

M 


A 

V 

-h 


A 


— * 




o 
-t 


-r 


t 

m 


H 


* 

us 

_ 






evi 


«3 
































A 

a 

\ 


1 


I 









5 of 6 



5/1 2/03 3:05 km 



http . www4 ipdi jpo go jp/cgi-bm tran_web_cgi_ejje 





+■ 














8 










i 




-to 




-* 






a 

-m 


■4 - 




































*H 






Mi 


S 
S 


s 









[0047] 

[Hfleet of the Invention | The resin constituent which becomes possible [ blending uniformly with thermoplastics the detailed 
inorganic filler which is easy to cause inorganic filler division secondary condensation by this invention ]. and discovers the 
outstanding mechanical property came to be obtained. 
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* no ticks * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated bv computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated 
3. In the drawings, any words are not translated. 



TECHNICAL FIHLD 

| I he technical field to which invention belongs] It distributes without an inorganic filler condensing in thermoplastics, and this 
invention has the outstanding mechanical and thermal property, and relates to the manufacture method at the resin constituent row 
w hich is excellent in the appearance of mold goods 
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* NOTICHS* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated bv computer So the translation may not reflect the original precisely 

2 **** snmvs mc word which can not be translated 

3 in the draw ings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Bv adding an inorganic filler to thermoplastics, raising the intensity, rigidity, and thermal resistance 
is know n w ell I low-ever, w hen the particle diameter of the inorganic tiller to be used is very small, particles condense, 
distribution in thermoplastics becomes poor, and there are problems - shock resistance is spoiled. Moreover, differential powder 
of the sheet silicate is carried out to nano meter order into the polyamide w hich is thermoplastic engineering plastics, and the 
mechanical strength and the attempt which improves rigidity are performed in recent years in this elay-polyamide complex, 
although rigidity is improved sharply, for that, a sheet silicate (clay) calls it about 1 nm in thickness -- it is necessary to distribute 
in a polyamide in the state of a monolayer mostly I low ever, usually, a sheet silicate and thermoplastics were mixed and kneaded, 
secondary condensation arose in the request, and uniform distribution into a resin was difficult. Although examination which is 
going to obtain uniform distribution by using the intercalation compound which makes a sheet silicate a host at JP.8-1288LA. and 
makes specific quarternarv ammonium salt a guest is made, improvement in much more mechanical property is called for 
Moreover, the thing for which the vent-port w hich carried out melting kneading with the resin after making JP.8-151449.A and 
JP.9-48856.A swell a clay mineral with a solvent, and was prepared in the extruder is held to reduced pressure. Although the 
attempt which is going to obtain uniform distribution by removing a solvent was indicated, in order to use a solvent, when there 
was a problem that the process becomes complicated, the usual solvent had the problem that a thing with the operation which 
swells a sheet silicate did not have sufficient operation to thermoplastics, either. 
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I Ff HC I OKTHK INVKNTION 



[Hlfect of the Invention] The resin constituent which becomes possible | blending uniformly with thermoplastics the detailed 
inorganic filler w hich is easy to cause inorganic filler division secondary condensation by this invention ]. and discovers the 
outstanding mechanical property came to be obtained. 
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TIX'HNICAL PROBLHM 



[Problem(s) to be Solved by the Invention] Then, this invention makes it a technical problem to obtain the resin constituent which 
it makes it come uniformly to distribute, w ithout making the small filler and small sheet silicate of solving an abov e-mentioned 
problem, i.e . an inorganic filler division particle diameter, condense m thermoplastics. 
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MHANS 



[Means for Solving the Problem] Then, the result which repeated examination wholeheartedly in order that this invention persons 
might solve an above-mentioned problem. By making low -molecular [ low -molecular 1 of the super-critical state ]. i.e.. 
supercritical fluid, act. in case thermoplastics is made to distribute the small filler and small sheet silicate of an inorganic filler 
division particle si/e On the usual kneading conditions, the uniform distributed state which cannot be acquired because of 
secondary condensation could be attained, and it found out that the resin constituent which has the mechanical property which was 
excellent as the result was obtained, and resulted in this invention. 

[0005] That is. this inventions are the resin constituent which (A) thermoplastics and (B) inorganic filler are made to contact (C) 

supercritical fluid, and comes to knead them, and its manufacture method. 

[0006] 

[Hmbodiments of the Invention] this invention is explained in detail below 

[0007] If (A) thermoplastics in this invention is a resin which can cam' out plastic working by heating, either can be used 
regardless of amorphia. crvstallinitv. and mesomorphism. (A) As a desirable example of thermoplastics, polyester resin, 
polyamide resin, the poly arylene sulfide resin, polyacetal resin. ABS plastics, a polyphenylene-oxide resin, polycarbonate resin, 
polvstvrene resin, polvolefin resin, acrylic resin, etc. are mentioned, and two or more sorts of these may be used together 
I {specially, polyester resin, polyamide resin, and the poly arylene sulfide resin can be used preferably 
[0008] With polyester resin here, the thermoplastic polyester which has a ring per chain of a polymer is mentioned, and the 
polvmer or copolymer obtained by the condensation reaction which makes a principal component an aromatic dicarboxylic acid 
(or the ester plasticity derivative), a diol (or the ester plasticity derivative), and/or hydroxycarboxylic acid is usually specifically 
mentioned. liven if these are the things of mesomorphism. they may be the things of non- mesomorphism 

[0009] In this inv ention as an example of desirable polyester resin As a thing of non-mesomorphism, a polyethylene terephthalate, 
polypropylene terephthalate. To a polybutylene terephthalate and Pon, xylene terephthalate, polyethylene -2, 6-naphthalene 
dicarboxy rate, Others [ rate / 4'-diearboxy / a polybutylene -2, 6-naphthalene dicarboxy rate, polyethylene -1, 2 -screw (phenoxy) 
ethane -4, and ], Polyethylene isophthalate / terephthalate, polybutylene isophthalate / terephthalate, a polybutylene terephthalate / 
Deccan dicarboxy rate, polyethylene -4, a 4 '-dicarboxy rate / terephthalate, etc. are mentioned. 

[0010] The polyester w hich forms the anisotropy melting phase w hich consists of a structural unit chosen from the aromatic 
oxv-carbonyl unit, the aromatic dioxy unit, the aromatic dicarbonyl unit, the ethylene dioxy unit, etc. as a thing of mesomorphism 
can be mentioned. 

[001 1 ] As an aromatic oxy-carbonyl unit, for example as the structural unit generated from para hydroxyben/oic acid and the 
6-hvdroxv-2 -naphthoic acid, and an aromatic dioxv unit for example, as the structural unit generated from 4, a 4'-dihvdroxv 
biphenyl, hydroqumone, or t-butyl hydroquinone, and an aromatic dicarbonyl unit For example, as a terephthahc acid, an 
isophthalic acid, 2, the structural unit generated from 6-naphthalene dicarboxylic acid, and an aromatic imino OKISHI unit, the 
structural unit generated from 4-aminophenol is mentioned, for example. 

1 001 2] It is also suitable practically to divide as polyester resin, and for a polybutylene terephthalate, a polyethylene terephthalate, 
polyethylene -2. and 6-naphthalene dicarboxy rate to be mentioned as a desirable thing, and to use these polyester resin as mixture 
according to required properties, such as a moldabihty, thermal resistance, toughness, and front-face nature. 
|0013] Polyamide resin is a polyamide which uses amino acid, a lactam or a diamine, and a dicarboxylic acid as a main raw 
material. As an example of representation of the raw material, 6-aminoeaproic acid, a 1 1 -amino undecanoic acid, Amino acid, 
such as 12-amino dodecanoic acid and an paraamino methyl benzoic acid. Lactams, such as an epsilon caprolaclam and 
omega-RAURO lactam, a tetramethvlenedi amine. A hexamethylenediamine. 2-methyl pentamethylene diamine, an 
undecamethylene diamine. A dodeca methylene diamine, 2 and 2, 4-/4. a 4-tnmethyl hexamethylenediamine, [ 2 and 4 ] 5-methyl 
nonamethvlene diamine, a meta-xylene diamine, a PARAKI silylene diamine, 1 , 3 -screw (aminomethyl) cyclohexane, 1 , 4-screw 
f aminomethvl) cvclohexune. ] -amino-3 -aminomethyl - 3. 5. and 5-tnmethyl cyclohexane. Screw (4-ammo cyclohcxyi) methane, 
screw (3-methvl-4-amino cyclohcxyi) methane. 2 and 2 -screw (4-amino cyclohcxyi) propane, a screw (aminopropyl) piperazine. 
Aliphatic series, such as an aminoethvl pipera/ine. an alicvele group, an aromatic diamine. And an adipic acid, a SUPHRIN acid, 
an azelaic acid, a sebacic acid, dodecane diacid. A terephthahc acid, an isophthalic acid, 2-chloro terephthahc acid. 2-methyl 
terephthahc acid. 5-methvl isophthalic acid. 5 -sodium sulibisophtharate. a hexahvdro terephthahc acid. Aliphatic series, such as a 
hexahydro isophthalic acid, an alicycle group, and an aromatic dicarboxylic acid are mentioned, and the polyamide homopolymer 
or copolymer guided from these raw materials can be respectively used in the form of independent or mixture in this invention. 
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[0014] In this invention especially useful polvamide resin It is polvamide resin excellent in the thermal resistance which has the 
melting point 200 degrees C or more, or intensity. As a concrete example, a PORIKA pro amide (nylon 6). a polyhexamethylene 
adipamide (Nvlon 66). Polvtetra ethylene adipamide (Nylon 46). a polyhexamethylene sebacamide (Nylon 610). 
Polyhexamethvlene DODLKAMIDO (Nvlon 612). a polyhexamethylene adipamide / polyhexamethylene terephthalamide 
copolymer (Nvlon 66 / 6T). A polyhexamethylene adipamide / polyhexamethyleneisophthalamide copolymer (Nylon 66 /6I). A 
polyhexamethylene adipamide ■' polyhexamethylene terephthalamide .' polyhexamethyleneisophthalamide copolymer (Nylon 66 / 
6T/6I). poly xvhlene adipamide (nvlon XD6) and such mixture, or a copolymer is mentioned It is also suitable practically to be 
able to give examples, such as nylon 6. Nylon 66. Nvlon 610. nylon 6 66 copolymer, and nylon 6/12 copolymer, and to use these 
Nvlons as mixture as an especially desirable thing, according to required properties, such as a moldabihty. thermal resistance, 
toughness, and front-face nature, further. 

[001 5] There is no limit especially in the polymerization degree of these Nylons, and the thing of the range of 1 .5-5 0. especially 
the range of 2.0-4 0 has the desirable relative viscosity measured at 25 degrees C among 1% of concentrated-sulfunc-acid 
solution 

[0016] As a poly arylene sulfide resin, it can use both a bridge formation type a straight chain type and branching type. 
[0017 ] with (B ) inorganic filler used for this invention, it is usually used as the tiller of a resin, and a reinforcement -- fibrous or 
things [ being un-fibrous ] (for example, a grain, pow der, or a tabular etc ) are pointed out As a desirable example of a fibrous 
inorganic tiller, a glass liber, a potassium titanate liber, plaster liber, brass fiber, stainless steel liber, copper fiber, steel fiber, 
boron whisker liber, a carbon fiber, etc are mentioned moreover as a desirable example of the inorganic filler of a gram, 
powder, and a tabular A WARASUTH night, a senate, a kaolin, a mica, clay, a bentonite, Silicate, such as talc and an alumina 
silicate, an alumina, silicon oxide. Metallic oxides, such as a magnesium oxide, a zirconium oxide, and titanium oxide, 
Carbonates, such as a calcium carbonate, a magnesium carbonate, and a dolomite, a calcium sulfate, Sulfates, such as a barium 
sulfate, a glass bead, a glass milled fiber, boron nitride, silicon carbide, Saroyan, etc. may be mentioned, and these may be hollow 
(for example, a hollow glass fiber, a glass micro balloon, a milt balloon, a carbon balloon, etc.). Although according to this 
invention the inorganic filler illustrated above is uniformly distributed in thermoplastics and the improvement effect of a 
mechanical property is accepted as a result, the effect of especially distributing the inorganic filler of a particle system uniformly 
is large, a thing with a fibrous particle system inorganic filler here -- the diameter -- about a grain and a powdery thing, the minor 
axis says [ thing / of a tabular / the thickness | a thing 1 micrometer or less on an average As an inorganic filler w ith w hich the 
technology of this invention appears most notablv. there is a silicate system inorganic filler and the effect over a sheet silicate is 
large also in especially inside. As an example of a sheet silicate, bloating tendency synthetic micas, such as various clay minerals, 
such as smectite system clay minerals, such as a montmonllonite. a beidelhte, a nontronite, a saponite, a hectonte, a sauconite, 
and a vermiculite. a halloysite. a money dynamite, KLNI YAITO, a zirconium phosphate, and phosphoric acid titanium. Li type 
fluorine THNIO light. Na type fluorine TLNIO light, a Na type 4 silicon fluorine mica, and a Li type 4 silicon fluorine mica, etc. 
are mentioned, and it mav be compounded even if it is a Bloating tendency synthetic micas, such as smectite system clay minerals, 
such as a montmonllonite and a hectonte, and a Na type 4 silicon fluorine mica, Li type fluorine TLNIO light, arc desirable also 
in these. Although special processing is not necessarily needed when using a sheet silicate as a (B) inorganic filler in this 
inv ention, w hen a sheet silicate has the cation of convertibility between layers, the convertibility cation can use preferably the 
sheet silicate exchanged bv the organic onium ion. In these, an ammonium ion and phosphonium ion are desirable and especially 
an ammonium ion is used preferably. As an ammonium ion, any of the 1st class ammonium, the 2nd class ammonium, the 3rd 
class ammonium, and the 4th class ammonium are sufficient. 

[0018] As the 1st class ammonium ion, desyl ammonium, dodecyl ammonium, octadecyl ammonium, oleyl ammonium, benzyl 
ammonium, etc. are mentioned. 

[001 9] As the 2nd class ammonium ion, methyl dodecyl ammonium, methyl octadecyl ammonium, etc. are mentioned. 
[0020] Dimethyl dodecyl ammonium, dimethyloctadecyl ammonium, etc. are mentioned as the 3rd class ammonium ion. 
[0021 ] As the 4th class ammonium ion, benzyl tnmethylammonium, Benzyl tnethyl ammonium, benzyl tnbutyl ammonium, 
Benzvl tnalkvl ammonium ions, such as benzyl dimethyl dodecyl ammonium and benzy l dimethyloctadecyl ammonium, Trioctyl 
methyl ammonium, tnmethyl octyl ammonium, Alkyl tnmethyl ammonium ions, such as tnmethyl dodecyl ammonium and 
tnmethyl octadecyl ammonium, Dimethyl dialkyl ammonium ions, such as dimethyl dioctyl ammonium, dimethyl didodecyl 
ammonium, and dimethyl dioctadecyl ammonium, etc. are mentioned. 

[0022] Moreov er, the ammonium ion guided besides these from an aniline, p-phenylene diamine, alpha-naphthylamme, a p-amino 
dimethylanihne, a benzidine, a pyridine, a pipendine, 6-aminocaproic acid, a 1 1 -amino undecanoic acid. 12-amino dodecanoic 
acid, etc. is mentioned 

[0023] Also in these ammonium ions, the sum total of the carbon number in the molecule of an ammonium ion is suitable for 
especially the 4th class ammonium ion of 1 1 -30. Specifically, they are trioctyl methyl ammonium, trimethyl octadecyl ammonium, 
benzvl dimethyl dodeevl ammonium, benzvl dimethvloctadecvl ammonium, etc. 

[0024] Moreover, it is desirable to use the (B) inorganic bulking agent bv the coupling agents (for example, an isocyanate system 
compound, an organic si lane system compound, an organic titanate compound, an organic borane system compound, an epoxv 
compound, etc. ) which have a reactant functional group, earn ing out preliminary processing in the meaning which obtains the 
more excellent mechanical strength. 1 {specially a desirable coupling agent is an organic silane system compound (silane coupling 
agent), as the example Gamma-glvcidoxypropyltrimetoxx silane, gamma-glycidoxy propyl TORILTOKISI 1 1 S I II silane, 
Lpoxv-group content alkoxvsilane compounds, such as beta-(3, 4-epoxvcyclohexyl) ethyl tnmethoxysilane, Sulfhvdrvb group 
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content alkowsilane compounds, such as gamma-mereapto propvltnmethoxvsilane and gamma-mereapto propyl tnethoxvsilane. 
gamma-ureido propyl tricthowsilanc. gamma-ureido propyl tnmethoxv SIIISHIRAN. Ureido machine content alkowsilane 
compounds, such as gamma-(2-ureido ethyl) aminopropyl trimcthoxysilanc, gamma-isocyanato propyl tricthowsilanc, 
gamma-isocyanato propvltnmethoxvsilane, gamma-isocyanato propylmcthyl dimcthoxysilanc, gamma-isocvanato propvlmethvl 
diethoxysilane. gamma-isocyanatopropylcthyl dimethoxyshiran, gamma-isoeyanatopropylethyl diethoxysilane. Isocvanato-group 
content alkowsilane compounds, such as gamma-isocyanato propyl trichlorosilane, gamma-(2-aminoethyl) aminopropyl methyl 
dimcthoxysilanc. Amino-group content alkoxysilanc compounds, such as gamma-(2-aminocthyl) aminopropyl tnmethoxvsilane 
and gamma-aminopropyl tnmethoxvsilane. I lydroxyl-group content alkoxysilanc compounds, such as gamma-hvdroxvpropvl 
trimethoxysilane and gamma-hydroxypropyl tnethoxysilane. Carbon carbon unsaturation machine content alkoxvsilane 
compounds, such as gamma-mcthacryloxpropyl tnmethoxv silanc, vinyltnmetoxysilane, and N-beta-(N-vin\ lbenz\ 1 
ammoethyl i-gamma-ammopropyl trimcthoxysilanc, a hydrochloride, etc are mentioned. I- specially, gamma-methacn loxpropyl 
tnmcthoxy silanc, gamma-(2-aminocthyI) aminopropyl methyl dimcthoxysilanc, gamma-(2-aminocthvl) aminopropyl 
trimcthoxysilanc, and gamma-aminopropyl trimcthoxysilanc are used preferable Although the method of these silanc coupling 
agents carrying out surface treatment of the (B) inorganic bulking agent beforehand according to a conventional method, and 
subsequently earning out (A) thermoplastics and (C) melting kneading is used preferably, in case melting kneading of (A) 
thermoplastics and the (B) inorganic bulking agent is carried out under existence of low -molecular [ of the (C) super-critical state 
]. w ithout performing surface treatment of an inorganic bulking agent beforehand, you may use the so-called integral blending 
method which adds these coupling agents. 

(0025] Usually, although a coupling agent is used to an inorganic bulking agent in about 0.01 - 20% of the weight of the range, its 
0.05 - 1 5 % of the weight is desirable. 

[0026] As for (B) inorganic filler in this invention, it is desirable from the point of a moldability to blend preferably, 80 to 0.0 1 % 
of the weight, by the inorganic ash content in a constituent, so that it may become 50 - 0. 1 % of the weight. In addition, the 
inorganic ash content in a constituent is the value which was made to ash 2g of constituents for 3 hours, and asked for them with 
the 500-dcgrce C electric furnace. 



